Mutations of the human beta 2-adrenergic receptor that impair coupling to Gs interfere with receptor down-regulation but not sequestration.
The integrity of coupling of the beta 2-adrenergic receptor (beta 2AR) to its guanine nucleotide-binding protein, Gs, and phosphorylation events on the receptor molecule have been proposed to be important determinants in the processes of receptor sequestration and down-regulation. However, little is known about the molecular mechanisms underlying these processes, and the regions of the receptor molecule that specifically subserve sequestration and down-regulation have yet to be delineated. To address these questions, we stably transfected eight mutant beta 2AR genes into Chinese hamster fibroblasts and evaluated the coupling, sequestration, and down-regulation properties of the mutated receptors. These mutant receptors have been previously demonstrated either to exhibit abnormal coupling to Gs or to lack functionally important phosphorylation sites for either the cAMP-dependent protein kinase or the agonist-dependent beta-adrenergic receptor kinase. All eight mutants exhibited receptor sequestration equivalent in extent to that of the beta 2AR, regardless of their coupling or phosphorylation status. However, four mutants that exhibited various degrees of impairment in coupling to Gs showed blunted receptor down-regulation patterns. Simultaneous treatment with isoproterenol and dibutyryl-cAMP did not improve the abilities of the mutant receptors to undergo down-regulation. These findings demonstrate that a variety of mutant beta 2AR with impaired coupling to Gs are, nevertheless, able to be sequestered normally. In contrast, agonist-induced down-regulation appears to require coupling of the beta 2AR to Gs but is largely independent of the generation of cAMP. Our results also suggest that molecular determinants of the beta 2AR involved in receptor sequestration are distinct from those participating in the down-regulation process.